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( $v$ $K$ $\text{ }$ ) . $\mathrm{I}\mathrm{I}\mathrm{I}(A/K)$ ,
. $\mathrm{B}$ &S-D , $\mathrm{I}\Pi(A/K)$ $A$ L-
$L(A/K, s)$ $s=1$ .
Kolyvagin (cf. [K]), $\mathbb{Q}$ modular $E$ ,
$E(\mathbb{Q})$ 1 $(E/K)$ .
Nekovar [N1] , Kolyvagin , $\geq 2$ cusp
. , Kolyvagin-Nekovar $\mathbb{Q}$
.
Kolyvagin , Euler . Nekovar
Euler . Euler , ,
([R1]). , , $D- \text{ }-$ $I\mathrm{f}_{2}$ Beilinson
Euler $([\mathrm{K}\mathrm{a}])$ , Kolyvagin, Nekovar
, .
2 $\mathrm{S}$hafarevich-Tate
$K$ , $G_{K}=\mathrm{G}\mathrm{a}1(\overline{K}/K)$ $K$ . , $P$ , $G_{K}$
$\mathbb{Z}_{P}$- , $G_{K}$ Zp- .
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, , Zp- Shafarevich-Tate
Selmer . ( , Bloch- $[\mathrm{B}\mathrm{K}|$ . )
$K$ $\mathbb{Q}_{p}$ , $l$ $T$ $G_{I<}$ Zl . $V=T\otimes \mathbb{Q}_{\mathrm{p}},$ $A=V/T$ .
( ) $H_{Con}^{1}(tK, V)$ finite-part $H_{f}^{1}(K, V)\subset H_{Con}^{1}(tK, V)$ ,
$H_{f^{(}}^{1}K,$$V)’:=\{$
Ker[Hclo K, $V)arrow H_{cont}^{1}(Ku\mathrm{r},$ $V)$], if $p\neq l$
$\mathrm{K}\mathrm{e}\mathrm{r}[H_{co}^{1}t(nK, V)arrow H_{Con}^{1}t(K, V\otimes_{\mathbb{Q}_{\mathrm{p}}\gamma ys}B_{c})]$, if $p=l$
( , $K^{ur}$ $K$ , $B_{\text{ }rys}$ Fontaine ). , $H_{\mathrm{C}on}^{1}(tK, V)arrow$
$H^{1}(K, A)$ $H_{f}^{1}(K, V)$ (resp. $H_{cont}^{1}(K,$ $T)arrow H_{\mathrm{C}on}^{1}t(K,$ $V)$ $H_{f}^{1}(K,$ $V)$ )
$H_{f}^{1}(K, A)$ (resp. $H_{f}^{1}(K,$ $T)$ ) .
$K$ , $P$ , $V$ $G_{K}$ $\mathbb{Z}_{p}$- . $P\neq 2$ .
$H_{Con}^{1}t(K, V)$ finite-part $H_{f}^{1}(K, V)\subset H_{\mathrm{C}on}^{1}(tK, V)$ ,
$H_{\circ O}^{1}(ntK, V)arrow$ $\prod$ $H_{\mathrm{C}on}^{1}(tK_{v}, V)$
$v:K$
$\prod_{v}H_{f}^{1}(I\zeta_{v}, V)$ . , Selmer $\mathrm{S}\mathrm{e}1_{p}(A/K)$ ,
Shafarevich-Tate $p$-Part IIIp $(A/K)$ :
$\mathrm{S}\mathrm{e}1_{p}(A/K):=\mathrm{K}\mathrm{e}\mathrm{r}[H1(K, A)arrow\prod_{v}H^{1}(ICv’ A)/H_{f}^{1}(Kv’ A)]$
,
$\mathrm{I}\mathrm{I}\mathrm{I}_{p}(A/K):=\mathrm{c}0\mathrm{k}\mathrm{e}\mathrm{r}[H_{f(K,V)}1arrow \mathrm{S}\mathrm{e}1_{l}(A/K)]$.
$\Sigma$ , $K$ . $T,$ $V,$ $A$ , . $\Sigma$




, $\mathbb{Q}$ 4 (cf. [Shr]). $B$
$\mathbb{Q}$ 4 , $d>1$ discriminant . $\mathbb{Q}$ $G=B^{\cross}$
. $S={\rm Res}_{\mathbb{C}/}\mathbb{R}\mathrm{G}_{m}$ Deligne ( ${\rm Res}_{\mathbb{C}/\mathbb{R}}$ Weil restriction),
$h:Sarrow G_{\mathbb{R}}$ , $h(x+y\sqrt{-1})=$
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(cf. [D1], [D2]). $B$ order $\mathcal{O}_{B}$ , $p\{d$




. $\mathbb{Q}$ $X_{1,N}$ , $\mathrm{K}_{1,N}$ .
$\mathrm{n}$ $x_{1}(Nd)$ .
, 2 $K$ , $\varphi$ : $K^{\zeta}arrow B$ , $\varphi^{-1}(\mathcal{O}_{B})=\mathcal{O}_{K}$ 1
( $\mathcal{O}_{K}$ $K$ ). $\varphi$ ${\rm Res}_{K/\mathbb{Q}}\mathrm{G}_{m}arrow G$ $X=X_{1,N}$
CM-point $x$ .
$X=X_{1,N}$ $\mathrm{Q}\mathrm{M}$ $=$. ([KS], [Bu]).
$Aarrow X$ $X$ . - $A^{r-1}$ , $A$ $X$ r-
.
$A^{r-1}$ , $K$ Hilbert $H$ $r$ $z^{r}$
(cf. [Bel]). $A$ $x$ fiber $A_{x}$ . $x$ $H$
. $H\mapsto \mathbb{C}$ . $K$ $-D$ , $b=\varphi(2\sqrt{-D})\in \mathcal{O}_{B}$
. – ,
$\mathcal{O}_{B}\cross \mathcal{O}_{B}arrow \mathbb{Z}$ , $(x, y)\vdasharrow \mathrm{t}\mathrm{r}\mathrm{d}(bXy)/$
( trd reduced $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e},$ $y\vdash+y’$ canonical involution), $H_{1}(A_{x}(\mathbb{C}), \mathbb{Z})\cong \mathcal{O}_{B})$
, $H^{2}(A_{x}(\mathrm{c}), \mathbb{Z})$ , $NS(Ax(\mathrm{c}))$ . , $H$ –
$A_{x}$ Picard $z’\in PiC(A_{x})$ canonical . $z^{r}$ , $z’$ $r-1$
$A^{r-1}$ .
4
$r$ , $f= \sum_{n}a_{n}q^{n}$ $\mathrm{F}_{0}(Nd)$ $2r$ normalized newform .
\S 3 , - $A^{r-1}$ , $l$ $f$ $G_{\mathbb{Q}}$ Zl-
$T_{j,p}$ . $F$ , $\mathbb{Q}$ , $\mathcal{O}_{F}$





$\wp$ , $G_{\mathbb{Q}}$ $\mathbb{Z}_{P}$- $T=T_{f,p}\otimes_{\mathcal{O}_{F}\mathbb{Z}_{\mathrm{p}}}\otimes O_{F,\wp}(r)$
. $z^{r}$ p- - ([J] ) .
corestriction , . $y_{0}\in H^{1}(K, T)$
( $P$ [Y]).
, $A=T\otimes \mathbb{Q}_{p}/\mathbb{Z}_{p}$ . , .
41 $([\mathrm{Y}])$ y $H^{1}(K, T)$ torsion . $Nd$
$\Sigma$ . ,
(1) $P$ $\mathrm{S}\mathrm{e}1_{p}\Sigma(A/K)/\mathcal{O}F,\wp y0$ .
(2) $P$ $p^{2\mathcal{I}_{p\mathrm{s}_{\mathrm{e}}}}1^{\Sigma}p(A/K)/\mathit{0}_{F,y0}=0\wp$. $\mathcal{I}_{p}$ , y0 $H^{1}(K, T/p^{\mathcal{I}_{\mathrm{p}}})$
non-zero . $p^{2\mathcal{I}}pI\Pi_{\mathrm{P}}(A/K)=0$ .
– $\text{ }-$ , .
, . $\text{ }-$ Nekovar [N1] , Besser [Be2]
.
5
. $\varphi$ : $K^{\zeta}arrow B$ \S 3 . $Nd$ square free
$S$ . $n\in S$ , $b_{n}\in B^{\cross}$ , $\mathrm{n}\mathrm{r}\mathrm{d}(b_{n})=n$ (nrd reduced norm),




, $b_{n}\varphi b_{n}^{-1}$ $X$ CM-point $x_{n}$ , \S 3, \S 4 $z^{r},$ $y$
- $A^{r-1}$ $r$ $z_{n}^{r}$ , $z_{n}^{r}$
r
$y_{n}\in H_{cont}^{1}(K_{n}, T)$
. $K_{n}$ $n$ $K$ ring class field .
. :
51 $n,$ $m\in S_{f}n=m\cdot l$ ($l$ ) . , $\mathrm{c}\mathrm{o}\mathrm{r}_{Km}^{\mathrm{A}_{n}}(y_{n}’)=a\iota\cdot y_{m}$ .
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$y_{n}$ Euler . Kolyvagin ([Ko], [R2])
$T/P^{M}$ $K$ . , $X$
reduction , local component .
$\mathrm{S}\mathrm{e}1_{p}(A/K)$ $H^{1}(K, A)$ , local . Weil
pairing , $T$ self Kummer dual . , ,
pairing global Tate $\mathrm{d}\mathrm{u}\mathrm{a}\mathrm{l}\mathrm{i}\mathrm{t}\mathrm{y}|$ $\mathrm{S}\mathrm{e}1_{p}(A/K)$
, .
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